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ABSTRACT

Extraction of xanthophylls from marigold flowers using liquefied dimethyl ether (DME) was
investigated. The most suitable DME extraction condition was found to be 33:0.5 (w/w) DME
to dried marigold flowers ratio and at 35°C, giving 20.65 mg of total xanthophylls/g of dried
marigold flowers. Following extraction, the suitable de-esterification conditions to convert
the extracted lutein fatty acid ester (the major compound in xanthophylls) to free lutein, a
more bio-available form, were determined to be 2.5%w/v KOH-EtOH, at 35°C for 4h. While
employing the most suitable conditions in each of the two steps gave favorable free lutein
yield (16.65 mg free lutein/g dried marigold flowers), a one-step process in which simulta-
neous extraction and de-esterification carried out at the most suitable condition: the DME
to dried marigold flowers ratio 33:0.5 (w/w), EtOH to dried marigold flowers ratio 10:0.5, 5%
KOH-EtOH concentration, at 35°C for 1h, could lead to about 20% improvement (20.71 mg
free lutein/g dried marigold flowers). Furthermore, the results from this study suggested that
wet marigold samples could possibly be used both in the DME extraction for xanthophylls

Marigold flowers
Simultaneous process

and in the simultaneous process to obtain free lutein.

© 2017 Institution of Chemical Engineers. Published by Elsevier B.V. All rights reserved.

1. Introduction

Marigold (Tagetes erecta) is an ornamental plant originated in Mexico,
but nowadays has been grown widely in tropical and subtropical
regions of the world including South-East Asia (Lin et al., 2015a). The
plant has been around Thailand for many years and is grown commer-
cially all over the country for cut flowers used in Buddhist ceremonies
and for use in poultry industry to provide yellow color to the skin
of broilers and egg yolks. The key constituents in the marigold flow-
ers that are responsible for the natural yellow color are xanthophylls,
oxygenated carotenoids, and of which, approximately 60-70% is lutein
(Gong et al., 2012).
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Lutein (C4oHss0z) is a dihydroxy carotenoid with two ionone rings
at each end of the molecule. Known not only as an important food
colorant, lutein has also been well documented for its several health
benefits including prevention and remedy of age-related macular
degeneration (Prommual: et al,, 2008; Luengo et al., 2014; Tian et al.,
7015) and cancers, as well as enhancement of immune functions (Park
etal, 1998; Sirlamornpun et al,, 2012). Given its relatively high amount
of lutein in marigold flowers and its large market size ($150 million in
the US) (Ho et al., 2015), extraction of marigold lutein for nutraceutical
application is therefore becoming very attractive. Indeed, the world-
wide market for lutein extracted from marigold flowers is expected to
grow to US$308 million by 2018 (Lin et al,, 2015b).

Lutein naturally occurs in the acylated form, in which it is chem-
ically bound to various types for fatty acids, with the majority being
lutein fatty acid diesters, due to the two hydroxy groups at the ionone
rings. In marigold flowers, the main lutein fatty acid esters are lutein

s 6;\)\3

R

{

e wnd



